Inhibition of bovine hepatic fructose-1,6-diphosphatase by substrate analogs.
Purified bovine hepatic fructose-1,6-diphosphatase, which exhibits maximal activity at neutral pH, is competitively inhibited by several analogs of its substrate, fructose 1,6-diphosphate. These include glucose 1,6-diphosphate (Ki = 9.4 X 10(-5) M), hexitol 1,6-diphosphate (Ki = 2.3 X 10(-4) M), and 2,5-anhydro-D-mannitol 1,6-diphosphate (Ki = 3.3 X 10(-8) M), and 2,5-anhydro-D-glucitol 1,6-diphosphate (Ki = 5.5 X 10(-7) M). The Ki values for both 2,5-anhydro-D-mannitol 1,6-diphosphate and 2,5-anhydro-D-glucitol 1,6-diphosphate are lower than the Km of 1.4 X 10(-6) M for fructose 1,6-diphosphate. Since 2,5-anhydro-D-mannitol 1,6-diphosphate is an analog of the beta anomer of fructose 1,6-diphosphate and 2,5-anhydro-D-glucitol 1,6-diphosphate is an analog of the alpha anomer, the lower Ki for the mannitol analog may indicate that the beta anomer of fructose 1,6-diphosphate, which predominates in solution, is the true substrate. The substrate analog 1,5-pentanediol diphosphate inhibits slightly (K0.5 = 5 X 10(-3) M), but 1,4-cyclohexyldiol diphosphate does not. The Ki for product inhibition by sodium phosphate is 9.4 X 10(-3) M. 2,5-Anhydro-D-mannitol 1,6-diphosphate and alpha-D-glucose 1,6-diphosphate are substrates at pH 9.0, but not at pH 6.5.